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INTRODUCTORY NOTE BY C. R. VAN HISE 

The report below of the special committee on the nomenclature 
and correlation of the geological formations of the United States 
and Canada is the first joint report of the geologists of the two coun- 
tries. Before the death of Dr. G. M. Dawson, formerly director 
of the Canadian Geological Survey, I had correspondence with him 
in reference to joint field-work in the Lake Superior region. It was 
agreed between us that such field-work should be undertaken, but 
his untimely death occurred before anything was done. 

After Dr. Dawson's death I continued correspondence upon the 
subject with Dr. Robert Bell, acting director of the Canadian Geo- 
logical Survey. As a result of this correspondence, December 22, 
1902, Dr. Bell wrote to Dr. C. D. Walcott, director of the United 
States Geological Survey, suggesting a conference in reference to 
the mutual interest of the two Surveys. This letter led to the appoint- 
ment of a committee — consisting of C. W. Hayes and C. R. Van 
Hise, for the United States Geological Survey, and Robert Bell and 
Frank D. Adams, for the Canadian Geological Survey — to consider 
all questions as to the successions of formations, and as to nomen- 
clature, which concerned the two Surveys. 
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This committee, with C. W. Hayes as chairman, met for the first 
time at Washington, January 2, 1903. At this meeting several 
special committees were appointed to consider different districts 
along the international boundary. For the Lake Superior region 
the following committee was appointed: for the United States, C. R. 
Van Hise and C. K. Leith, of the United States Geological Survey, 
and A. C. Lane, state geologist of Michigan ; and for Canada, Robert 
Bell and Frank D. Adams, of the Canadian Geological Survey, and 
W. G. Miller, provincial geologist of Ontario. 

August 3, 1904, this special committee met in the Marquette dis- 
trict of Michigan, and during the six weeks following visited succes- 
sively the Gogebic, Mesabi, Vermilion, Rainy Lake, Lake of the 
Woods, Animikie, and original Huronian districts. After finishing 
the field-work, a report in preliminary form was drawn up. 

In December, 1904, another meeting of the special committee 
was held at Philadelphia, further to consider the report, all members 
of the committee being present except C. R. Van Hise. At this meet- 
ing the report of the subcommittee was completed as given below. 



REPORT OF THE COMMITTEE 

Your special committee on the Lake Superior region, during the 
months of August and September, 1904, visited various districts in 
the Lake Superior country, their purpose being to ascertain, if possible, 
whether they could agree upon the succession and relations of the 
formations in the various districts, and could further agree upon a 
nomenclature appropriate to express the facts. The districts visited 
were the Marquette, the Penokee- Gogebic, the Mesabi, the Vermilion, 
the Rainy Lake, the Lake of the Woods, the Thunder Bay, and the 
original Huronian of the north shore of Lake Huron. Aside from 
the regular members of the special committee, for parts of the trip 
other geologists were with the party. Dr. C. W. Hayes, geologist 
in charge of geology, United States Geological Survey, and a 
member of the general committee, was with the party for the Mar- 
quette, Penokee-Gogebic, Mesabi, Vermilion, and Rainy Lake dis- 
tricts. Professor A. E. Seaman was with the party for the Marquette, 
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Penokee-Gogebic, Rainy Lake, Lake of the Woods, and Thunder 
Bay districts. Mr. J. U. Sebenius was with the party for the Mesabi 
district, Mr. W. N. Merriam, for the Mesabi and Vermilion districts; 
Mr. W. N. Smith, for the Thunder Bay district; Mr. E. D. Ingall 
and Mr. T. D. Denis, for the Lake Huron district. The knowledge 
of these men was of great assistance to the committee. 

In the following pages we shall give the successions and relations 
of formations which we believe to obtain for each of the districts 
visited, and give our opinion as to the major correlation of the rock 
series of the various districts, so far as this can be safely done, and 
the nomenclature which seems to best express the facts. 

For each district, unless otherwise specified, the succession will 
be considered in descending order. In giving the successions for the 
various districts, we shall use, for convenience, the names suggested 
by geologists who have done the detailed work in the districts, without 
thereby expressing any opinion as to their appropriateness or their 
advisability. 

In the Marquette district we found the upper series there exposed 
to be as follows: (1) Michigamme slate and schist, and (2) Ishpeming 
formation. Locally within the Michigamme slate, and apparently 
near its base, is an iron-bearing horizon. The Clarksburg volcanics, 
said to be a local phase of the Michigamme formation, were seen at 
Champion. The basal member of the Ishpeming formation is the 
Goodrich quartzite. This series, called the upper Marquette series 
by the United States Geological Survey, has at its base a pronounced 
unconformity, marked by extensive beds of conglomerate having 
materials of diverse character. The dominant fragments of the con- 
glomerate at the localities visited are from the Negaunee formation to 
be mentioned below. The next series is the Middle Marquette series, 
consisting of (1) the Negaunee formation, (2) the Siamo slate, and (3) 
the Ajibik quartzite. In the publications of the United States Geo- 
logical Survey this series was not separated from the series next 
mentioned, but the work of Professor Seaman has shown that there 
is a pronounced unconformity, marked by strong basal conglomerates 
at the bottom of the Ajibik. Below this unconformity is the Lower 
Marquette series, consisting of (1) the Wewe slate, (2) the Kona 
dolomite, and (3) the Mesnard quartzite. At the places where we 
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saw the succession there is a belt of slate between the Kona dolomite 
and the Mesnard quartzite of such thickness that it might possibly 
be mapped as a formation if the exposures were more numerous. 
The members of the United States Geological Survey think that 
this slate is probably general for the district, as it shows wherever 
the exposures are continuous from the dolomite to the quartzite. At 
the base of the Lower Marquette series is an unconformity, marked 
by conglomerates bearing fragments of all the kinds of rocks seen in 
the underlying series. Two classes of fragments are especially 
abundant. These are (i) tuff, greenstone schist, and many kinds of 
greenstones which belong to the so-called green-schist series of the 
district, and (2) various kinds of granite and gneissoid granite. 
Adjacent to the state road south of the city of Marquette the actual 
contact was seen between the two series, the basal conglomerate 
resting upon the green schist. The great variety of materials in this 
conglomerate and the well-rounded character of the fragments left 
no doubt in the minds of the members of the party that there is a 
great structural break at the base of the Lower Marquette series. 

The lowest group of the Marquette district is a very complex 
one, which has been designated as the Basement Complex. It con- 
sists of two classes of material — the greenstone-schist series, and 
the granites and gneissoid granites. The greenstone schist series 
is especially well known through the description of the late George 
H. Williams, found in Bulletin 62 of the United States Geological 
Survey. This series is designated on the maps of the Marquette 
Monograph as the Kitchi and Mona schists. Intrusive in the green 
schist series are great masses of granite and gneissoid granite. No 
evidence was seen by the party that any of the granites intrude the 
sedimentary series above the green-schist series, although Seaman 
thinks in one place a small mass of granite does intrude the Lower 
Marquette series. It is believed that the great masses of granite of 
the district antedate the three series here called Upper, Middle, and 
Lower Marquette. 

In the Penokee- Gogebic district the highest rocks seen are the 
Keweenawan traps and interbedded sandstones, the bedding of 
which dips at a high angle to the north. No actual contact between 
the Keweenawan and the next underlying series was seen, but north 
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of Bessemer, below the Keweenawan, the next formation is the great 
Tyler slate formation of the Penokee series, while at Sunday Lake 
the Keweenawan rests directly on the iron-bearing formation which 
is stratigraphically below the slate. This relation led the party to 
infer the existence of an important unconformity between the two. 
The Penokee- Gogebic, or iron-bearing series, consists of (1) the 
Tyler slate, (2) the Ironwood formation, and (3) the Palms slate. 
This Palms slate was seen to rest directly upon granite south of the 
Newport and Palms mine. At the former locality there is no con- 
glomerate at the base. At the latter locality there is a conglomerate 
at the base of the slate which, besides containing granite detritus, 
also contains many cherty fragments supposed to be derived from 
the next underlying sedimentary series. 

East of the Presque Isle River the lower sedimentary succession 
of the Penokee- Gogebic district was visited, here consisting of (1) 
cherty limestone and (2) quartzite. The quartzite dips to the north 
at a moderate angle and rests upon green schist. The two forma- 
tions were seen in direct contact for a hundred feet or more. The 
cleavage of the green schist abuts against the bedding of the quartzite 
at right angles. The quartzite near its base passes into a conglome- 
rate, which, just above the contact becomes very coarse and con- 
tains very numerous well-rolled fragments of the immediately sub- 
jacent schist. The unconformity at the base of the quartzite could 
not be more pronounced. 

The party nowhere saw the relations of the limestone-quartzite 
series just described and the Penokee- Gogebic series proper, but 
they have no reason to doubt the conclusion of the United States 
Geological Survey that the limestone-quartzite series is the inferior 
one. 

The relations of the green schist, called Mareniscan by the United 
States geologists, and the granite, which together constitute the base- 
ment upon which the determined sedimentary series of the district 
rest, were not studied by the party. The United States geologists 
hold that the relations are perfectly clear, and that the granitic rocks 
are intrusive in the green schist. 

In the Mesabi district the succession of the Mesabi series is as 
follows: (1) Virginia slate, (2) the Biwabik iron formation, and (3) 
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the Pokegama quartzite. This series dips at a gentle angle to the 
south. At the base of this series at Biwabik is a conglomerate which 
rests upon a series of slates and graywacke, the latter in nearly verti- 
cal attitude. The unconformity between the two is most pronounced. 
The slate and graywacke where crossed has a considerable breadth. 
It flanks a green-schist series. The slate and graywacke formation 
adjacent to the green-schist is conglomeratic. Many of the frag- 
ments of the conglomerate are from the underlying green schists. 
At the locality visited it could not be asserted that the break between 
the slate-graywacke formation and the green-schist series is great, 
although nothing was seen which is contrary to this view. The 
granite constituting the Mesabi range is reported by the United States 
geologists as intruding both the green-schist and the slate-graywacke 
series, but not the Mesabi series. At the east end of the district a 
newer granite is reported as intruding both the Mesabi and the 
Keweenawan series, and in the central portion of the district small 
areas of granite porphyry are reported as antedating the slate-gray- 
wacke series. 

In the Vermilion district the Upper series, where seen, consists of 
(i) Knife slates and (2) Ogishke conglomerate. The Ogishke con- 
glomerate contains very numerous fragments of all the underlying 
formations noted — porphyries, green schists, iron formation, granite 
— and we have no doubt that there is a great structural break at the 
base of the Ogishke. The series below this unconformity, the Ver- 
milion series, consists of (1) the Ely greenstone and (2) the Soudan 
formation. The Ely greenstone is the dominant formation. It is 
mainly composed of green schists and greenstones, many of which 
show the ellipsoidal structure described by Clements. The other 
important formation of the Vermilion series is the Soudan iron forma- 
tion. The structural relations of the Ely greenstone and the Soudan 
formation are most intricate. No opinion is here expressed as to 
their order. The Ely greenstone and the Soudan iron formation 
are cut by porphyries, and, according to the reports of the United 
States Geological Survey, are cut in a most complex way by the great 
northern granite, but the localities illustrating this were not visited. 
It is worthy of mention that the United States geologists report 
granite as intruding the Knife slates and Ogishke conglomerates in 



ON THE LAKE SUPERIOR REGION 95 

the central parts of the district, especially in the vicinity of Snowbank 
Lake, but this locality was not visited by the party. 

In the Rainy Lake district the party observed the relations of the 
several formations along one line of section at the east end of Shoal 
Lake and at a number of other localities. The party is satisfied that 
along the line of section most closely studied the relations are clear 
and distinct. The Couchiching schists form the highest formation. 
These are a series of micaceous schists graduating downward into 
green hornblendic and chloritic schists, here mapped by Lawson as 
Keewatin, which pass into a conglomerate known as the Shoal Lake 
conglomerate. This conglomerate lies upon an area of green schists 
and granites known as the Bad Vermilion granites. It holds numer- 
ous large well-rolled fragments of the underlying rocks, and forms 
the base of a sedimentary series. It is certain that in this line of sec- 
tion the Couchiching is stratigraphically higher than the chloritic 
schists and conglomerates mapped as Keewatin. On the south side 
of Rat Root Bay there is also a great conglomerate belt, the dominant 
fragments of which consist of green schist and greenstone, but which 
also contain much granite. The party did not visit the main belts 
colored by Lawson as Keewatin on the Rainy Lake map, consti- 
tuting a large part of the northern and central parts of Rainy Lake. 
These, however, had been visited by Van Hise in a previous year, 
and he regards these areas as largely similar to the green-schist 
areas intruded by granite at Bad Vermilion Lake, where the schists 
and granites are the source of the pebbles and bowlders of the 
conglomerate. 

In the Lake of the Woods area one main section was made from 
Falcon Island to Rat Portage, with various traverses to the east and 
west of the line of section. The section was not altogether contin- 
uous, but a number of representatives of each formation mapped by 
Lawson were visited. We found Lawson's descriptions to be sub- 
stantially correct. We were unable to find any belts of undoubted 
sedimentary slate of considerable magnitude. At one or two local- 
ities, subordinate belts of slate which appeared to be ordinary sedi- 
ment, and one belt of black slate which is certainly sediment, are 
found. In short, the materials which we could recognize as water- 
deposited sediments are small in volume. Many of the slaty phases 
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of rocks seemed to be no more than the metamorphosed ellipsoidal 
greenstones and tuffs, but some of them may be altered felsite. 
However, we do not assert that larger areas may not be sedimentary 
in the sense of being deposited under water. Aside from the belts 
mapped as slate, there are great areas of what Lawson calls agglom- 
erate. These belts, mapped as agglomerates, seem to us to be 
largely tuff deposits, but also include extensive areas of ellipsoidal 
greenstones. At a number of places, associated and interstratified 
with the slaty phases are narrow bands of ferruginous and siliceous 
dolomite. For the most part the bands are less than a foot in thick- 
ness, and no band was seen as wide as three feet, but the aggregate 
thickness of a number of bands at one locality would amount to sev- 
eral feet. 

We could discover no structural breaks between the above for- 
mations of the Lake of the Woods. The various classes of materials 
— slates, agglomerate, and ellipsoidal greenstones — all seem to belong 
together. In short, these rocks in the Lake of the Woods seem to 
us to constitute one series which is very largely igneous or volcanic 
in origin, but does, as above mentioned, contain some sediments. 
This series in the Lake of the Woods area is the one for which the 
term " Keewatin" was first proposed for the greenstone series, Lawson 
giving as one reason for proposing this name the statement that 
there is no evidence that these rocks are equivalent with the rocks 
of Lake Huron described by Logan and Murray as Huronian. 

The ellipsoidal greenstone-agglomerate-slate series is cut in a 
most intricate way by granite and granitoid gneiss, which constitute 
much of Falcon Island at the southern part of the Lake of the Woods 
and a great area north of the Lake of the Woods. These relations 
between the granite and Keewatin were seen on the northwest part 
of Falcon Island and on a small island adjacent. They were also 
seen north of Rat Portage. At the latter place the rocks adjacent 
to the granite are banded hornblende and micaceous schists, very 
similar to the banded rocks of Light House Point, at Marquette. 
At Hebe Falls the granite and Keewatin series are seen to be in actual 
contact, the Keewatin being apparently intruded by the granites, 
although the relations have often been interpreted as conformable 
gradations. Going north along the Winnipeg River, the relations 
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between the two series become perfectly clear. Great blocks of 
the Keewatin are included in the granite, the masses varying from 
those of small size to others of enormous bulk. Also the two have 
intricate relations, which have perhaps been best described as lit 
par lit injection. In short, the relations are those so well described 
by Lawson for this area. 

In the Thunder Bay district we visited especially the areas about 
Loon Lake and Port Arthur. In the Loon Lake area the succession 
is as follows : The top series is the Keweenawan, here consisting of 
sandstone above and conglomerate below, with interbedded basic 
igneous flows or sills. Below the Keweenawan is the Animikie. The 
contact between the Keweenawan and the Animikie was seen at two 
places. At one of these there is an appearance of conformity, but 
at the other the eroded edges of the Animikie iron-bearing formation 
are traversed by the Keweenawan beds. At one contact the base of 
the Keweenawan rests on the Animikie slate, interstratified with the 
iron formation, and at the other on one of the members of the iron- 
bearing formation. At both localities the conglomerate at the base 
of the Keweenawan bears detritus from the underlying series, includ- 
ing both the slate and the iron-bearing formations of the Animikie. 
The Animikie succession which we saw near Loon Lake includes 
two phases of the iron-bearing formation with an interstratified 
belt of slate. The Animikie here has in general rather flat dips, 
although locally they become somewhat steeper. 

Near Port Arthur the higher slate member of the Animikie was 
visited by a portion of the party, and on previous occasions had 
been visited by the other members. This is the formation which is 
agreed by all to rest upon the Animikie iron formation. It is notable 
as containing the intrusive sills called by Lawson the Logan sills. 

At one place near Loon Lake a test pit has been sunk to the 
bottom of the Animikie, and here at the base of the formation is a 
conglomerate bearing fragments of the next underlying series — a 
graywacke slate. This graywacke slate covers a large area, shows 
cleavage at a high angle, and is evidently an important formation 
in the district. 

The party has no doubt that there is considerable unconformity 
between the Keweenawan and the Animikie, and a very important 
unconformity between the Animikie and the graywacke slates. 
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A portion of the party went north from Port Arthur to see the 
green-schist and granite series. This was found, but seen only in 
small volume at the particular area visited. At other times several 
members of the party have visited larger areas of this green-schist 
and granite complex north and northwest of Port Arthur in Gorham, 
Conmee, and other townships, and in the green schists they found an 
iron-bearing formation analogous in character to the Soudan for- 
mation of the Vermilion district. The granites are intrusive in the 
greenstones. 

At no^place were the relations between the graywacke slate series 
below the Animikie and the green-schist granite complex observed. 

In the original Huronian area — i. e., the area described by Logan 
and Murray as extending from near Sault Ste. Marie along the 
north shore of Lake Huron to Thessalon and northward — we 
examined a number of crucial localities. At the first of these, about 
five miles from Sault Ste. Marie, near Root River, we studied the 
relations of the conglomerate, mapped as lower slate conglomerate by 
Logan, with the granite. The conglomerate is in a vertical position. 
We found the upper horizon of the conglomerate near the road to be 
of moderate coarseness, and to contain many fragments of green schist, 
greenstone, and granite. The granite fragments increase in promi- 
nence and size toward the north, and at the north end of the exposure 
we have a great granite conglomerate. After an interval of a few paces 
we found to the north a red granite similar to many of the fragments 
of the conglomerate. The party has no doubt that the conglomerate 
rests unconformably upon the granite. This conglomerate, while 
mapped by Logan as lower slate conglomerate, appears to be above 
a limestone next to be mentioned, and has been connected by Van Hise 
and Leith with rocks like the red quartzite belonging above the lime- 
stone, and they believe it to be the upper slate conglomerate rather than 
the lower slate conglomerate, although the overlapping recent lake 
deposits prevent the connection by actual areal tracing. A short 
distance east of the point where the conglomerate is next to the granite 
and north of the great mass of the conglomerate is a belt of limestone 
which continues east for perhaps half a mile. North of this lime- 
stone is conglomerate, and still to the north, granite. This northern 
conglomerate is very similar to the conglomerate south of the lime- 
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stone, and two interpretations are possible as to its position: it 
may be regarded as the lower slate conglomerate under the lime- 
stone, or it may be regarded as an equivalent to the conglomerate 
south of the limestone, being repeated by an anticline or possibly a 
fault. The limestone has a steep dip to the north, and, accepting 
either alternative, it must be regarded as overturned. 

We next visited the abandoned limestone quarry north of Garden 
River station. Here we found the conglomerate, marked by Logan as 
the upper slate conglomerate, within a few paces of the limestone. 
This conglomerate is in all respects similar to the average of the con- 
glomerates before mentioned, except that it contains very numerous 
limestone fragments. The party has no doubt that the limestone for- 
mation was laid down, and that a considerable erosion interval 
occurred before the deposition of the conglomerate upon the limestone. 
The slate-conglomerate belt north of the limestone was examined, 
and while it was not found in contact with the limestone, it was seen 
to increase in coarseness as the limestone is approached, and across 
the little ravine which separates the conglomerate from the limestone 
it was found to contain numerous limestone fragments. We there- 
fore conclude that the rock on each side of the limestone is the upper 
slate conglomerate, the structure probably being anticlinal, possibly 
with faulting. This conclusion suggests that the same relation 
obtains at the Root River locality above described. 

On the limestone point on the east side of Echo Lake we found 
the following ascending succession, with monoclinal dip to the south- 
east: (1) white or gray quartzite, grading through graywacke into 
(2) a thin belt of conglomerate not exceeding twenty feet in thickness 
and containing numerous granite fragments. Above the conglom- 
erate is (3) limestone in considerable thickness, and over this (4) 
the upper slate conglomerate. This last is a thick formation. The 
upper conglomerate is very coarse near the limestone, and becomes 
finer in passing away from the limestone along the lake shore. Like 
the conglomerate near Garden River, it bears very numerous lime- 
stone fragments, the evidence of which is beautifully seen at the 
lake shore, where the water has dissolved many of them completely 
and others in part. The ledge thus presents a deeply pitted surface, 
many of the pits being several inches in depth. 
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On the west side of Echo Lake we ascended the prominent bluff 
next north of the west limestone point, and here found the formation 
nearly horizontal, but dipping slightly into the hill. The quartzite 
in this position composes the greater part of the bluff. A short dis- 
tance from the top we found the quartzite grading upward into a 
graywacke-like rock, and this into a conglomerate which contains 
granite and green-schist fragments; indeed, it is typical slate con- 
glomerate. This conglomerate is only a few feet in thickness, and 
above it appears a siliceous limestone, and above this, normal lime- 
stone like that of Garden River and the east side of Echo Lake. 
The total thickness of the limestone here seen was probably not more 
than fifty feet, and of the conglomerate below, not more than thirty 
feet. The lower five hundred feet or more of the bluff is the white 
quartzite. 

The other bluffs on the west side of the lake were not visited by 
the party, but Leith, Seaman, and Van Hise have examined each of 
these bluffs, and found the succession above given to obtain upon 
each prominent bluff, with the exception that on the next bluff to 
the north the limestone is wanting, so far as observed. The lime- 
stone is also in greater force on some of the other bluffs, but is always 
subordinate in thickness to the quartzite. It thus appears that the 
great formation on the west side of Echo Lake is the quartzite ; that 
the limestone above appears, not as a single belt, but as a number 
of synclinal patches often capping the hills; and that the conglom- 
erate showing both north and south of the limestone is a very thin 
formation between the quartzite and the limestone, and is, therefore, 
the lower slate conglomerate. 

Our observations from Root River to Echo Lake convince us 
that there is a considerable structural break in the Huronian. The 
upper series includes the following formations of Logan, viz. : white 
quartzite, chert, and limestone, yellow chert and limestone, white 
quartzite, red jasper conglomerate, red quartzite, and upper slate 
conglomerate. The lower series includes the lower limestone of 
Logan and the lower slate conglomerate, white quartzite, and gray 
quartzite. North of Thessalon the two series are represented by 
Logan and Murray as being separated by a fault. Here the dis- 
tribution may be explained by the unconformity mentioned, but 
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it is also entirely possible that the relations are due to faulting or to 
both unconformity and faulting. 

Four miles east of Thessalon on several islands off the coast is a 
great conglomerate, mapped by Logan and Murray as gray quartzite. 
This conglomerate was found to rest unconformably upon the granite, 
the actual contact being observed upon one island opposite the north- 
west quarter of Sec. 12 of the Township of Thessalon. The frag- 
ments in the conglomerate are well rounded and are largely granite, 
but there are also numerous pebbles and bowlders of greenstone and 
green schist. On several islands adjacent to the conglomerate the 
massive granite includes many fragments of greenstone and green 
schist, showing the granite to be intrusive into a greenstone formation. 
Thus in the complex against which the conglomerate rests we have a 
source both for the granite and greenstone pebbles and bowlders. 
To the northwest the conglomerate grades up by interstratification 
into a quartzite. About a quarter of a mile west of the conglomerate, 
near the north end of a point, the quartzite is found to become a fine 
conglomerate, and to rest against greenstone which is cut by a large 
granite dike. The greenstone shows ellipsoidal parting. The 
granite dike strikes toward the conglomerate and the quartzite, but 
it dies out into a depression showing no rock, which continues to 
the quartzite some fifty or sixty feet distant. The quartzite and 
conglomerate strike directly across this depression, showing con- 
tinuous exposures, and are not cut by granite. The relations here 
are believed by certain members of the party to show clearly that 
the quartzite and conglomerate rest unconformably upon the green- 
stone, but other members felt that this conclusion is not certain. 
The conglomerate and gray quartzite are cut by greenstone dikes. 
Similar rocks also cut the Thessalon series referred to below. 

The rocks called green chloritic schist by Logan (3c) will here be 
called the Thessalon series. This series consists of ellipsoidal green- 
stones, amygdaloids, agglomerates, and massive greenstones. No 
undoubted sediments were observed in the series. The relations 
of the Thessalon series to the granite were observed southeast of Little 
Rapids, and it was found that the granite cuts the greenstone series 
in an intricate fashion. The belt of gray quartzite, mapped as 
extending inland for a number of miles between the Thessalon series 
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and the granite, was found to be absent at this locality. Two or 
three miles east of Thessalon, felsite and granite in considerable 
masses were found to intrude the Thessalon series. At one place 
several felsite or granite dikes were observed to cut both the agglome- 
rates and ellipsoidal greenstones. From the relations observed, 
the party had no doubt that the conglomerate islands east of Thessa- 
lon belong unconformably upon the granite, and they think it prob- 
able (Van Hise would say highly probable) that the quartzite and 
conglomerate rest unconformably upon the Thessalon series, mapped 
as green chloritic slate by Logan and Murray. It is regarded as 
probable that the white quartzite below the lower slate conglomerate 
northwest of the Thessalon series which is adjacent, and is shown 
by its dip to rest upon the Thessalon series, is separated from that 
series by an unconformity, but no direct evidence of such relation 
was observed. 

The Thessalon series should be excluded from the Huronian if, 
as believed, the unconformity just mentioned exists. If this series 
be excluded, the Huronian of Lake Huron consists of two series, an 
Upper Huronian and a Lower Huronian. The Upper Huronian 
extends from the top of the series, as given by Logan and Murray, 
downward to and including the upper slate conglomerate; and the 
Lower Huronian extends from the main limestone formation to the 
gray quartzite, including its basal conglomerates. In the area 
mapped by Logan on the north shore of Lake Huron the Laurentian 
consists of granite and gneissoid granite, with subordinate inclusions 
of greenstone. 

We do not feel that our examination of the Lake Superior region 
was sufficiently detailed to warrant an attempt at correlation of the 
individual formations of the various districts. There are, however, 
certain general points which seem to be reasonably clear, and about 
which there is no difference of opinion between us. These are as 
follows : 

There is an important structural break at the base of the Keweena- 
wan. The term "Keweenawan" should include substantially all of 
the areas which have been thus mapped, or mapped as Nipigon, by 
the Canadian and United States Surveys, and the State Surveys of 
Michigan, Minnesota, and Wisconsin. 
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Below the Keweenawan is the Huronian system, which in our 
opinion should include the following series: In the Marquette dis- 
trict, the Huronian should include the Upper and Lower Marquette 
series, as defined in the monographs of the United States Geological 
Survey, or the Upper, Middle, and Lower Marquette series, as given 
in the previous paragraphs. In the Penokee- Gogebic district, the 
Huronian should include the series which have been called the Peno- 
kee-Gogebic series proper, and the limestone and quartzite which 
have local development, and which we visited east of the Presque Isle 
River. In the Mesabi district, the Huronian should include the 
Mesabi ' series proper, and the slate-graywacke-conglomerate series, 
unconformably below the Mesabi series. In the Vermilion district, 
the Huronian should include the Knife slates and the Ogishke con- 
glomerates. In the Rainy Lake district, the Huronian should include 
that part of the Couchiching of the south part of Rainy Lake which 
is limited below by basal conglomerate as shown at Shoal Lake. In 
the Thunder Bay district, the Huronian should include the Animikie 
and the graywacke series in the Loon Lake area. In the original 
Huronian area, the Huronian should include the area mapped by 
Logan and Murray as Huronian, except that the Thessalon green- 
stones should probably be excluded. 

Unconformably below the Huronian is the Keewatin. The 
Keewatin includes the rocks so defined for the Lake of the Woods 
area and their equivalents. We believe the Kitchi and Mona schists 
of the Marquette district, the green schist (Mareniscan) of the Peno- 
kee-Gogebic district, the greenstone series of the Mesabi district, 
the Ely greenstones and Soudan formation of the Vermilion district, 
the part of the area mapped as Keewatin by Lawson in the Rainy 
Lake district not belonging structurally with the Couchiching, and 
probably the Thessalon greenstone series on the north shore of Lake 
Huron, to be equivalent to the Keewatin of the Lake of the Woods, 
and, so far as this is true, they should be called Keewatin. 

For the granites and gneissoid granites which antedate, or pro- 
trude through, the Keewatin, and which are pre-Huronian, the term 
"Laurentian" is adopted. In certain cases this term may also be 
employed, preferably with an explanatory phrase, for associated 
granites of large extent which cut the Huronian, or whose relations 
to the Huronian cannot be determined. 
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The following succession and nomenclature are recognized and 
adopted : 

Cambrian — Upper sandstones, etc., of Lake Superior 

Unconformity 
Pre-Cambrian 

Keweenawan (Nipigon) 1 
Unconformity 

I Upper (Animikie) 
Unconformity 
Huronian < Middle 

Unconformity 
, Lower 
Unconformity 
Keewatin 

Eruptive contact 
Laurentian 

Alphabetically signed by the committee as follows : 

Frank D. Adams, 
Robert Bell, 
A. C. Lane, 
C. K. Leith, 
W. G. Miller, 
Charles R. Van Hise, 
Special Committee for the Lake Superior Region. 

1 Dr. Lane dissents as to the position of the Keweenawan as follows : 

"The use of pre-Cambrian above does not imply unanimity in the committee 

with regard to the pre-Cambrian correlation of the Keweenawan — a topic the committee 

as such did not investigate." 



